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pump. The lift of the water is intended to be variable, according to the state of the weather, and is to range ordinarily from 2£ feet to 5 feet. Then for a 2|- feet lift, and an assumed efficiency of the pump of seventy per cent., the quantity of water lifted comes to be 3700 cubic feet per minute. And for a lift of 5 feet, the quantity would be about half as much, or, say 1850 cubic feet per minute.
The details of the constructive arrangements of the centrifugal pump are shown in figs. 1 and 2, prepared from drawings supplied to the Institution by Messrs W. & A. M'Onie & Co., the engineers by whom the execution of the work has been carried out. In reference to them, the writer here wishes to recognize the very efficient aid they afforded him during the progress of the work in arranging many of the practical details of the construction. The work was required to be designed and executed in great haste, and their ready co-operation tended very materially to facilitate the business of the undertaking. Fig. 1 is an elevation, and fig. 2 is a plan of the pump—one-half of each figure being in section—fig. 1 as through the line a b in fig. 2, and fig. 2 as through the line G d in fig. 1. In addition to the description already given of the principles and mode of action of pumps of this kind, attention may be directed to the helical outlet chamber, B G, which is arranged for receiving the water from all parts of the circumference of the whirlpool chamber, except the part from which an immediate outlet into the discharge pipe is available. This helical chamber has a gradually increasing area to meet the regular accessions of water which it receives from its commencement at its smaller extremity, S, forward to its termination at 0 in the outlet pipe. This helical outlet chamber is arranged with a large part of its capacity lying nearer to the axis of rotation than the edge of the whirlpool chamber cover, D. This arrangement is made with the special object in view of preventing eddying water that will exist in the outlet pipe at times when the pump is raising a small quantity of water through a high lift, from being able to return to the circumference of the whirlpool, with the risk of breaking through the water of the whirlpool, and, as it were, falling in towards the centre in consequence of having less rotatory motion, and, therefore, less centrifugal force than the water of the whirlpool. If any such return water were to penetrate into the whirlpool, it would very materially damage